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statistical equilibrium, and the system is spatially homogeneous.

Tt is shown that an important factor in the feasibility of laser ac~
tion is the spacing of the singular modes, and monochromatic emission
is possible in principle if the spacing is large. Future plans call
for investigations of induced emission for systems with impurities
. and the use of x-rays or gamma rays for pumping. Orig. art. has:

56 formulas.
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TITIE: Measuring the pulsating flow rate by means of standard gauges

SOURCE: Pomiery, automatyka, kontrola, mo. 6, 1964, 245-248

TOPIC TAGS: pulsating flow, flowmeter

ABSTRACT: This article points out the errors occurring in measurements of
fiow rates and their effect on the accuracy of measurcments. The errors accru-
ing fraa the elements of the measuring system (the reducing pipe, pulse conduc-
tors, and differential mananeter), the nonlinear relationship betweea the flov
rate and the pressure drop, pulse sources, and flow system are discussed in
detail and suggestions made for diminishing them. It is noted that same of the
errors are unavoidable at the present time since the problem of pulsating ficw
in the pipes of pumps, campressors, internal cambustion engines, etc. has not
been satisfactorily solved. Orig. art. hes: 20 formulas and i figures.
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;TITLEx Tho effect of majority cax'riers in aemiconductors on the mobility of
- minority carriers

SOURCE: Fizika tverdogo tela, v. 6, no. 5, 196, 1388-1398

’TOPIC TAGS: semiconductor, majority carrier, minority carrier, drift velocity,
Coulomb mobility

ABSTRACT: The authors examined semiconductors with various carriers at very
different concentrations, and they solved the kinetic equations for minority
carriers., Under certain conditions it is found that the distribution of minority
carriers is approximately Maxwellian, with the temperature of majority carriers. )
The mobility of the minority carriers has also been computed., When there is no ’
substantial lattice scattering, the minority mobility is determined by the Coulomb
mobility multiplied by a function that holds for all semiconductors and that deperds
‘only on the ratio of effective carrier masses. The effect of entrapment is detar~
- mined by this function., When the charges on the carriers are of opposite sign, the.
xEoba,lity of the mnority carriers becomes negative when the mass of these carrierxs
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'4g greater than the mass of the majority carriers. When the masses of minority :
" ‘carriers differ significantly from each other, the situation is the same as when '
B gome charges are positive, some negative. The drift velocity will be determined by‘,
. !the average mobility., Orig. art. has: 3 figures and 43 formulas. . |
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AUTHORS: Dykman, I. K., and Tomchuk. P. M.
- PITLE: The electrical conductivity of polar semiconductors with
allowance for electron-electron interaction

PERIODICAL: Fizika tverdogo tela,.v. 4, no. 12, 1962, 3551-3563

v
- TEXT: The temperature and concentration dependences of the electron

mobility y = d/eon in polar semiconductors are calculated allowing for

. the scattering of electrons from longitudinal and optical vibrations, from
impurity ions and from other electrons. ' ¢ ig ‘the conductivity, e, is the
charge and n is the electron concentration. A homogeneous polar crystal,
whose conduction electron concentration is constant as to space and time
and which incorporates impurity centers (near the bottom of the conduction
band) having the concentration N, is assumed to be placed in a homogeneous
electrio field F. The dispersion law is assumed to be parabolic. 1In the

" dispersion equation (1): :

- (af/fat), + (af/ot), + (3£/ot), + (of/et), =0

~ Card 1/8.
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the first term denotes the change in the distribution function
£_(8) = £,(p) + cos ¥z, (p)(cosd = py/p)

of the conduction electrons under the influence of an electric field. The
remaining terms denote the effect of electron interaction with the lattice,
with the impurity ions and with themselves. After introducing

" -dimensionless variables and functions

3__. P h h '
C=mEre (10,

Lix)= %(2ﬂkaif"A(x),- b (D)=~ kzumk ) £, (x), (11),

the operator equation :
aly [10)]) + 1, [(x)] = 1,00x)

- _1ig derived from (1l\following a method developed by the authors (e.g. FIT,
(03, 1909, 1961; FIT{"4, 1082, 1962) using

' : & isiferfocfecrfostfonz
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. as obtained by R. Stratton (Proc. Roy. Soc., 2464, 406, 1958), which holds
where the electrons interact with optical vibrations only. The self- v
adjoint and positive definite operator L1 denotes the electron-electron

scattering and the operator L2 the scattering from optical vibrations and o

from impurity iona. It is perhaps posaible to solve (21) by iteration, but ./
the calculation would be lengthy. For small field strengths and at T « T .
(’1‘° is the lattice temperature) it is, however, possible to solve (21)

by & method of variations worked out by P. M. Tomchuk (FIT, 3, 1258, 1961).
The equations

0

i PR ' 1 © n=-1) (27),
Vi mat 2T \% 9 - b ~ (o
3 °3‘"("’50)(“"' ) 643’Q[“—n']dx‘ Ly .-:Z‘ D _

’
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Llp Loy o+ Ly Lm Lno!'- Lt,-—u b '(28)’
Do=|."......0, DM V=|....."+...]
e e o 0 6 4 . LI N S I L L ,7'/
th L-lo' .. Ln i Lll‘! _L-b“ . L-', 1y b-' ' \-;
: LII=LII=aL.(:)I+L(:,I'. . S ' (29)’
the matrix elements
’ I"(2) J m-1L [ 2:1-.1]dx and
o
0) {0, (56)
=g [lm, "’—im—'wﬂﬁ'—‘]
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lead to -
[ | 3 1 (2Toy! (zllsl""Lllsl) : ]
L b= Nfo( m) 0} [1+ 1+ n(LuLn Ln) A .____ (40),

" which describes the mobility, and for auffioiently low temperatures to ’;/!

o B 9= % ) B’ (Lu‘a [ubx)’ ] - (43),
: (a)r,>0, = 32 {0, 0) [1 *IL. + L, (LnLu" L) +
(ol rcs, 4 ('0) (0, 0) ! -Elu_?‘ [u([uln"'gx)_—h (44).

The effect of the Coulomb scattering mechanism inoreases with decreasing '1‘0.

Fig. 1 shows the temperature dependences of the relative nobility. With
Card 6/8
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increasing concentration, the relative mobility p/(po),r >0 increases
’ s 07 "o

at first more'strongly and then more weakly. The smaller z, = QO/TO, the

larger is the value of the relative mobility.

. r

ASSOGIATION: Institut poluprovodnikov AN USSR (Inatitute of Semioonductors

| AS UkrssR); Institut fisiki AN USSR, Kiyev (Physics Insti-»—-

tute AS, UkrSSR, Kiyev) -
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Fig. 1. The depen;ience of the relative mobility on Z,° Solid curve for

a constant value of the parameter y: (1) v » 10, (2) vy « 5, (3) v = 2,
(4) y = 1, (5) y = 0.5. Dot-dashed curve y = . Dashed curves at

constant concentration: (6) n = n,» (1) n= n1/40, (8) n::n1/60,

(9) a=2n,/250 -
: 2ma® 2kTo\",

| b= g ) 1=
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"TITLE: Emission of electrons from L:_hizr{ metallic film ( ,{f,:
- Zh) Wt 35 B ¥ / C
| SOURCE: Fizika tverdogo tela, v. 8, no. 1, 1966, 276-278 17

{ TOPIC TAGS: electroluminescence, electron emission, gold, electron
temperature, volt ampere characteristic '

ABSTRACT: This is a continuation of earlier work by one of the

.. :iauthors Fedorovich, with P. G. Borzyak and 0. G. Sarbey, Phys. stat.
- ysol. v. G, 55, 19653, dealin;; with electroluminescence and electron
emission from thin gold films, ecnhanced by reducing their work func-
i tions and attributed to the appearance of sufficiently hot electrons
'in the films. In the prescni note the authors consider the mechanism
' that leads to the reating cf the electrons in such films. As in the

i earlier paper, 1t 1is assumed that the film constitutes a system of
‘metallic islands, randomly disteibuted over the gurface of a dlelec-
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‘tric. The electron temperaturs ls constant in each island. Formulas.
rare given for the pover recelved by the electrons from the field and
' for the power given up to the atoms in the film. It is deduced from
the power balance and from the equations for the emlssion current
‘that the logarithm of the emission current should be proportional to
‘the reciprocal of the square root of the product of the conduction
current and the voltage applied to the £ilm. This dependence is
i found to agree with the experimental data so that it 1s assumed that
"~ the proposed mechanism is indeed the-one ‘reallzed in the film. The
- - rauthors thank P. G. Borzyak and 0. G. Sarbey for participating in
‘the.discussions. Orig. art. has: 1 flgure and 5 formulas.
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AUTHORS : Dykman, I. M., and Tomchuk, P. K.
g._._____.———————/ i
TITLE: The effect of an electric field on the electron temperatureﬁ
the electrical conductivity, and the thermionic emission
from semiconductors. V h
PERIODICAL: Fizika tverdogo tela, v. 4, no. 5, 1962, 1082 - 1094 fgf
PEXT: The resulis obtained in earlier

1961) ave hore generalized to the case
conduction electrons differs from that
all, the factor § is determined, which

papers (FIT, 2, 2228, 1960; 3, 1909,
where the concentration of

of the impurity ions. First of
characterizes the deviation of the

conductivity of a semiconductor under the aotion of an elestric field F
srom the ohmic value; o = G (1 +B F2), where 0, denotes ohmic ,
conductivity for F—-O0. P has been determined many times previously, but a
certain generalization is made here. The effect of interaction among
electrons is taken into account, but that of optical lattice vibrations

is ignored., The effective carrier mass is assumed %o be independent .of
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tomperature, The equation L . _ )
“p“_‘—z_ez!fT—{T:Ts—‘iY [1:—— 3 d(atg) ) o
C. madkl g 3 ¢ h oY ’ -
. “"(H)] ’ }o, ‘
with o o
3
1:‘:___.{@.___ .

2xnled In (_l;,:)_)

is obtained, which leads to the well-known formula f = {_ = -(31:/64)(;1&/5)2:

for the case of pure lattice scatiering (Gunn, Progress in Semiconductors,
2, 211, Yew York, 1957).. An explicit formula for B is also given for the
case of pure impurity scattering. The ratio E/Ba ag a function of 73 ia

investigated, for which purpose

Ty, _ T 9”‘7.“!;(%)(&0) '
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The effect of an electric..... B102/B104 o I

ia particularly suitable. If 13" 1 (conductivity amounts to 75% of the

maximum), B = 0.33_; for Y3 4, B = 0.6;3&. The role of

electron-electron interaction is investigated for various concentrations

of electrons and impurity ions. This, for example, is the case with an
n-type semiconductor vhich contains both donor and acceptor ionas. Various
relations are derived, including one between the electron temperature T

and 4he current j: - - o \/

T (eI . 16e3nlF
7o (T = V)= ety Wit Wi = Gy sl T

In the following, the effect of jnteraction between electrons and optical
lattice vibrations is investigateq. The equations : X

rl'—i-.-bg""%ﬂo—;a—ux ()=l ot (T

° o ms sh(lzo—)” 1\2 _,12 matkT, (_7—") e ‘
and T R - -
card 3/5 ‘ _ : . e _§
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s v
2= (2o Yew |y .(Q‘—TQ") ] S
g __32(T X ‘+(%)"' %+ =} | T
with - v ' o
Q-E_[ 1‘+1Q(x)e‘"’dx=—"l+ 7 ‘{:X . !

X l(n+2>l+(—1)“'a°a"ébNoe:"j§‘r [-"—(—Z—)K (%) ]} |

ére obtained. These'equaulons allow T %o be obtained as a funetion of thg

applied field strength and of the parameters of the semlconducto::t_

x.(e/2) is a Bessel function. The definitions of the other guantities
1

are io ve taken from the previous papers mentioned above. There are !‘
2 figures. i
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AUTHORS: Dykman, I. M. and Tomchuk, P. M.
TITLE: Effect bf'an electric field upon the electron temperature,

the electrical conductivity, and the thermionic emission of "
semiconductors. IXI. Thermionic emission

PERIODICAL: =~ Fizika tverdogo tela, v. 3, no. 2, 1961, 632—641

TEXT: The present work is based upon the results given in chapter I of
Ref. 1: FTT, Vol. 2, 2228, 1960, formulas and definitions being also taken
in part from the said paper. It had already been shown there that in
semiconductors displaying sufficiently high concentrations of the conduc-
tion electrons, the spherical-symmetrical part of the electron-distribution
function, also if there is a relatively strong electric field, is a Max-
wellian. The authors of the present paper were concerned with determining
this spherical-symmetrical part of the distribution function of fest con-
duotion eleotrons, and with examining the conditions under which the
electron gas is heated by the electric field; criteria are formulated in
this connection. The spherical-symmetrical part fo(x) of the electron

Card 1/6
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distribition function is determined by proceeding from an equation ob-

tained in I, in addition taking account of the interaction between

electrons and optical phonons. This equation is then given with ) _‘y<
Lishdnhdid

(x)[d‘a +2x%, (x)].._gl[To dby 2xE°(x)]g§(x)+ I
+h [ (Mo ) ook 250 () | 10)+ By (= —0. ©®

~¥H(x) :
its solution reads ;O(x) = const.e (10) end the following equation
is derived- ; - e S :

\\
["f (x) "'3181 (x) -*-ﬂof(x)] xdx

| 7 (%) 2§ .y
§ . #(x)+ T ﬁ,gl (x) + = (No...—)pm(x)-o-a L
i : 21 (%)

e.'OFO.g__:;__ . i — ———— e e

§1(x) = 50~ —=— gi% vhexe 1/ = 1/1 + 1/1 . The heating of the
_Card 2/ 6 .
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Y electron gae by the field F is describded L by

7?"' =%[l Amatly (2No"‘1)]+ {[1 ‘m‘(%m] -+
A [;f‘; cth (m) - 1]4:":?[0’(‘3%0* Nt g::r)l:}f }‘h' (14)

If O & T (O being the "temperature" of the optical phonon, determined

from the relation fw =k or 8nd T, the temperature of the crystel lattice) : i
(14) will ve eimplifged to : R )
W

=3[t~ 2 [+ o) + S ]" (15) »

As may be seen, the temperature of the electron gas firgt increases
quadratically with grow1ng F, and llnearly afterwards. The inequality

——— -

INGEE -
[1 + Vl '*'(3f=)°kr° ] (16)

Card 3/6 ———— e
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is practicall always satisfied (m,s, and 1 are the parameters of the
semiconductor{. Tl‘ls thermionic current

I~ eonD* VkT/27m Juexp(-@(u-w))du is then calculated, where D denotes
(]
the mean DPenetrability of the potential barrier semiconductor - vacuum,

u=x2 va Y/kT, ¢ is the external work function of the semiconductor.
Two limit cases are considered in this connection; 1) the impact-ioniza-
tion mechanism does not have any effect upon the value of Ij; 2) the impact-
ionization mechanism ig considerable. In the former case

(x§/4 = & > uy) the fast-electron distribution function ie found to be

approximately Maxwellian, with an electron temperature equalling the lat-
tice temperature -

T

/conD'T’ A -
R o
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! Purthermore, /1, - (TO/T)3/2c1(v), where I s the oquilibrium thermionic
current. I(TO) and the energy distribution of the thermionic electrons

N .
1 v

) i almost equals the corresponding characteristics in equilibrium thermionic
., emission. 1In the second case (15/4 = Eo & v), the formula

s Vpm——

Land - . v

R
{

‘.':‘ . 'h —4 i ) 4t 3 — 2
. . . [&'-e—o-;%(%)lcl(eo)e {Ta_.p)[l_,_'"_‘;uj(vt_!g)}e T (37)
obtained for I deviates from the Mexwellian shape considerably. Under
certain conditions, above all if the electron temperature is higher then
Ty but lower than T (the electron gas temperature) §(I) can be approached
to the Maxwellian shape. With otherwise unvaried parameters, I is always .
largasr for Eo < v than for éo 2> V. There are 5 references: 3 Soviet-

bloc and 2 non-Soviet-bloc.

©  Card 5/6
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AUTHORS: Dykman, I. M. end Pomchuk, P. M.
TITLE: Effect of an electric field on electron temperature,

electrical conductivity, and thermionic emission of semi-
conductors. IV. Low lattice temperatures

PERIODICAL: Fizika tverdogo tela, v. 3, no. 7, 1961, 1909 - 1919

TEXT: The present paper was the subject of a lecture delivered on

October 19, 1960 at the Fourth: Conference on Semiconductor Theory, Tbilisi.

This paper is the fourth in a seriesj the references to the previous

papers read as follows:s Ref. 13 FTT, II, 2228, 19603 Ref. 2 FrT, III,

3, 632, 19613 Ref: 31 FTT, III, 4, 1258, 1961. The authors generalize a

method which has been developed in Ref. 1 so that it can be applied

algo to low temperatures where the scattering from impurities can no

longer be negleoted, and may even exceed the soattering from the lattioce.
The distribution function é\{x) - §o(x) + §1(x) cos A of the conductlon ]Q

electrons in atomic semiconductors located ir a homogeneous electric

Card 1/8
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field F, was determined in Ref. 1 (x is the dimensionless electron
momentum, X = p/(2mk’1’)1/2). Neglecting the impurity scattering, the

current j and the electron temperature T were calculated. Atlow
temperatures or high field strengths, however, no agreement could be
obtained between these results and the experimental ones. This is
ageribed to the fact that neither impurity scattering nor electron heating
by the field have been taken into account. The authors proceed from the

kinetic eguation (afﬁat)F + (gf/gt)L + (0;/8t)e + (?f/at)p - 0

(consideration of the effect of field, lattice, electron collisions,
and impurity acatterﬁ.ng). It is assumed, however, that T°<< 90

(Oo Debye temperaturé) where kGo -ﬁoo, is the energy of an optical
phonon. It is assumed that at To the optical phonons are not thermally

excited and hence are not absorbed by electrons. It is further assumed
that the increase in electron temperature due to the field does not
exoceed. 90 and that the electrons produce no optical phonons. Hence,

the interaction between electrons and optical phonons is neglected.
Card 2/6
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Proceeding from these assumptions and using the exPressiéns obteined in

tities defined there, & number of reletions .
is derived. E. g., o o

ofo __dntet (2em\h (4 To h _ ‘
s teniT [ (), vax =S () (=) ls). O,

red per unit volume per unit time
f temperature T and of the

18 obtained for the energy transfer
(when the distributions of the electrons 0O
impurity ions of temperature To are Maxwellien).

2 . g \ 3 ~ 4 1 ! \ T R
> _ 8ns'T [2mkTl v2 [, _ Zoli2and Z1 Mnle” 20 4, {B.1. v
271, \ (1 T ! 5, ~ DeekE T O SELRE
are obtained for the energy transferred by electrons. Besides, L
_t_}ms2 ‘ 3m T 72 -3
o, = <1, W, = 2s(Z5 =) <1 end (13), the conditions A< n
1 k’l‘o 2 kT T . . _ .
n k},;} Y2 S \ .
and ln ol in 2—-53‘. > 2 are obtained as further criteria for, the
o 4{ne” : S
Card 3/6
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method of the kinetic equa%ion.
n the Debye radius, bo

of the Landau method.
cheracterizing the density of an ionized

= 0. 578 which

applicability of the
electron wavelength,

'is that for the application
to Ref. 10, the quantit,/ ¥

\A lf LY
plasma, J5 = - 6 J, is calculated and found to be Tis

1n good agreement \Jluh the ve.lue. obtained in Ref. 10.

-~..______——— ‘T

t‘ f (e
. O ~ . .
T w +- 1+ ,2 ms‘k’l‘ J(}0:13 cbtained for the electron temperature

(e ‘E‘l)2

2
(2 ,) . e Fl)
Qo A J} X% ms‘kT

proceeding from

i3
[o]

density is obtained from J = 4 h | m
~ e 1oy o«
o .

Cord 4/6

.}

A

()\.is ‘the Debye :
/3kT); the latter condition

Furthermore, acccrding

(28).The conduction current

AeoF&T oy VA : 8e Fnlo 2 \)Vz '
T | E@Des - Wz )72 Tt 13u(35)
o] . . .
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e c,tl‘ )
where . ﬁ-ﬁngg3w (32)
ATy AV
2-(—,7;- er=3(%2)" - (33)

Hence it was found that in the region of impurity scattering the electron
interaction considerably influences not only the symmetrical part of the:
distribution function but alsd the antisymmetrical part; the change of the
latter has to be taken into account when deriving the formulas, The authors
thenk V.uﬁ. Ponomarenko for assistance. There are 6 figures and. 10 :
references: 6 Soviet-bloc and 4 non-Soviet-bloc. The most important
references to English-lenguage piblications read as follows: Ref. 10:

L. Spitzer a. R. lifrm. Phys. Rev. 69, 977, 1953; Ref. 6: R. W. Keyes.

J. Phys. Chem. Solids, 6, 1, 1958; Ref. 4: S. H, Koenig. J. Phys. Chem.”
Solids, 8, 227, 1959.

ASSOCIATION: Institut poluprovodnikav AN USSR Kiyev (InSuituue of
. Semiconductors S Uxr3SR, Kiyev) ) _ L
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TITIEs Dependenao of the anisotropy of scattering of current carriers in n-Ge on the '
impurity concentration A "— ’

SOURCE! Fzika tverdogo tela, v. 8, no, 8, 1966, 2511-2513 £
|
TOPIC TAGSt semiconductor carrier, germanium single orystal, carrier scattering f
ABSTRACT: The anisotropy para&ter K=mp, / By Was measured at the liquid nitrogen :
temperature on single crystals! of n-germanium doped with antimony. The carrier con- .
contrations were between 3 x 1013 and 8 x 1017 em=3, Fig. 1 shows the measured aniso- v
tropy of mobility versus the carrier concentration in n-Ge. Curve 1 represents re-
sults obtained without considering interelsctroniec interaction, and curve 2 shows them !
with this interaction taken into account, With the exception of very high concentra-
tions (n = 5 x 1017 cm"3), 2 good agreement was obtained between the exporimantel re-
sults and the curve calculated by allowing for the electron-electron interaction. The
value of 'rnf"7 /vf) , which characterizes the anisotropy of the relaxation time for
acoustic scattering, was found to be 1,52, Authors thank V. N, Vasllevskiy and A, N, i
Kvasnitskaya for supplying certain germanium samples and V. M, Vsetskly for his assist

Card 1/2

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210018-0"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86 00513R001756210018 0

& "?C*‘d;'? ‘5’4&~—""1-h’

L ObihE-67 o 7 o
"ACC NR: AP6026727 (>

ance in the measurements. Orig. art. hast 1 figure.
: . B :

: P'
- R

Fig. 1

) S 2 1

. 1 L . 1
R _:fo” ‘:m,'-.‘, 07 10%n

SUB CODE: 20/ SUBM DATEs 20Jan66/ ORIG REF: 001/ OTH REF1 004

vy S, e Ty Tpe gy

| Card 2/2 fA/

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210018-0"



"APPROVED FOR RELEASE: 04/03/2001 CIA- RDP86 00513R001756210018 0

R R L re o
[
e 22036
0o b fe s
14.?7 o (1043, 115, i53) cotfinn ns
AUTEOR ¢ ‘Tomchuk, P. L
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TITLE: ffect of an eleatric ‘ield on the elzctro RS
electrical conductivit “ui thermienie L Tocenl
conductors
PERIODICAL: Fizika tverdogo la, v. 3, nao 4, 1951, 1019-1035C
. s ~ af \'
TEXT: The author, together with I. M. Dykman P OIT, 4228,_19£Oi, :
already investigated the erffeci of an elesiric fie an the digiril-if
and temparature of an eleatron Zir in 4 cepmioynicotor, taking o : ,
the CJoulomb interactien among the electrons. It @iz found that for K
gsufficiantly high electron conceuntrationa, the Jdistz itution remalne

Ly

if the femperature

Mixwellien even in relaitively strong fieldas :
temperature ran

differont from the lattice temnerature. 1Irn tne
oonztdervod (above the Dobgo tonpe rature), the eapdiost :.‘."i.f.;,' af
gag 1o determined ehiefly Ly therpel vibrations ot the 1o
electron interaction as well cg the scattering by ionized icomri
found to be unimnortant for the velcocity distributicon in thie teonos

the
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range. The role of gcat:
temperaztures, and at sufl:

over the gcattering by 1atcice

range electron collisiona and zhe role
tions are expected to increage at lower
not studied in the earlier paper; they ha
the preseni one. Wnile in th 3
and the interaction with v

so with a semiconductor.

. . 2
real semiconductor is 10
temperature is lower. For
the reciprocal can ke nesl
1/1n(h/b } can no aore be
the ei ect of considﬂring

To simplify the pronLem, tne elcctron §04
neglected but that by imvurities Is
to that of a comnletely ionized uvluszmu
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’

funotion £(¥) is sought. f(V) is the solution of the kinetic equation:

d{ (I) "‘( (ol).v- (oc =0 ()

' whioh takes into account the effect of the field (Fllz), the interelectronic
-interaction (e), the ionized impurities ('5’), and the plasma oscillations

~ (W). Its solution is %o be sought in the form
SR f)=£i(0) +cosdf, (v) =1, (v) (1+0.D ()}, |
;@

. cos¥=%, £,(v) = vD (v)/]; (v).

31)“,:—-8 2 3‘.‘:. j fmde(v) 2(v) 0/('))6'lv—v’ld',}_

’ -"_On‘ie. obtains

ot 152, %P1 |y M doy m oy ) dogdo
© Ix & . . . . .
— [ | [ ¢®ew)—f 619 gbdbdedv,. @) %
im0 e=0 b= . - .
where B = 2ne4ln(h/b Y U -,ion mass, m - electron mass, §(v) - ion distri- =

. bution function; Vi’ '1? and vi - ion and electron velocities before and

' ' _card 3/13
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'ai;};er collisions, respectivelys 'g’ - their .relative velooity, £ - polar
angle in the plane perpendioular %o 2. The first part in (3) takes account

of the long-range interactions (small collision angles), and the second
part of the short-range interactions (largg angles). To obtain (Rf/3%)e
it is sufficient to substitute 4, M, and vy in (3) by £, m, and Vg,*

 respectively. The term (2£/2t)p has the usual form. The last term of (1)
is given by : o

(&), =] WAL 1) (Va1 — S GINJ3(6y = Epunact-h)
o - [f o —ha) Nu— f @) (N D] (G — Ep-a— o) da. ()
n'wh,ere ESRw (e - energy of a quantum of plasma oscillation, % - average
" electron energy). For Ge EShw is satisfied, for example, at 1009K and
n_~.r'-'-‘ 1016cm'3. P is the electron momentum, 3 the wave veotor of the plasma
vave; W = Wo = 2ne4/qu2 for collisions of electrons with electronic plasma
ogcillations. For collisions with ionic plasma oscillations

W= W,= 2net (T%’q—’)' where  and & indicate the electronio and the ionic
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‘plasma frequencies, respectively. One obtains (%) (1 + 1
ot ¢, | =
max » )
J Weq3(2}l’m+ 1)dq. Next, the asymmetric part of the distribu-

= Amin
tion function is studied. With

. i e
£OSX=[771s "=_‘c?—:p=b—o‘ P = 1s),

j(l-cosx)bdb ()2 (9

and after introducing the dlmensionless coordinates
x=vVg, o=vVy, (c=ux),
L@W=2(2)" AW, a=4
n()=a7hD(x), & (x)=1xn(x)e~"
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the equation for the asymmetric par“c 51 (x) of the distribution function is
- obtained in the form , :

. d Ld \
t}t(x){E;(x)+(2x——-}-)51(x)+4fE,(x)dx}-a— '

3

+e"‘*!—--g-_(fi,(x).x'dx—f-x'f&(x) dx>+
: [ ) .

+3 (j & () x’dx-—-?x’j 3 (x) dx) ]

e = ), o 5 N@)= j Q» e, ) dx+7, j e~ xtdx. (18).

— .

._.‘

%%
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.y g R eme o vt

1 Q(x) i;_{1+1ln2+3(ln4+1(x))}
SE e di@)), (20 a
. 0
=, 1(x>"{'"“(1" m)h #>%  (21) !
ia(2) 0, <2, ' 1
____-,‘“ e - g

(22) “XPa? (r) I-'-’-"'*‘.-’XD =) )
s (- xz)+<x) a-—(x)ﬁ

e E S
c=“ﬁ"’—ﬁfﬁ J Q(x)e—xdx j‘ Oerdr, (29
[]

Glx)=] QUx)e~'xdx. " (25)

. Gara 1/13
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fin 11y 1sad t .
a y lea o ?(x)y(x)-l-?e""[j {‘?(f)e"—-(%_,_g.)}!#!d,_,_
0

'“-_'"H?(x)e-'-(fs-h;)}lpd:} proe ,,BN(n)+jG(x)”"’evdt... |

+ .j G ()= erdt — 2= j G(x)c(t)”” er'dt =

VT H . ' ;o
=1, (ET"O_) G(x)— I e""x‘dx) , (26)
'; and the ‘solution reada ' : o S '

E,(x)=xe"'1|(x)-—x{C+ a,x +%a,x +Ka,x'+ ..}e"'. 27
..':'-“_'l‘hlé'-inoments are calculated in 4he next section. With the conditional
K ,equationa

b cara o/13
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SR = et (e, )

® o I b
I I J‘ J‘ 1'e, [eloy™ -+ eqcitn
6170 €40 t=0 b0 N

. l -
- c,cf"‘ — c,cf,"] e gbdbdnde,dc,

‘ ox;‘e: .obtains

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210018-0"




"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86- 00513R001756210018 0

ELE *w*w&%&:ms,%mm FrERgERA

22036

s/161/61/003,/004 /002 /030 0<

"Effect of an... - B102/B214

T N e e ey et i
t R
;R

T =0, Tu=490(2), Tis= 149(*)(2)—»49@(3). . .
1= 779@ (2) -+ 282" (3) +- 42M(4), :

Ty =12 00 (2) +- 279 (3) -+ 32 (4),

= a1 12 9(”(3),*’7‘9‘” @-3200), [ - 9

+59w(4)+—-9m(5)+ 9"’(6), N .

20 (r) = ﬂ'/.J‘ e r'gT D0y
[}

(Ynm -rmn) and N - . :

(35). o
Q(‘):J(l—cos’ﬁgbdb. ]
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.The electrioal condygtivity of the electxégn gas 18 found to be

L 2m 2kT
e (
s ezln(h )

in (40) and considering

Wy i =0 (12.417 4 51,155 ) 4 78,7120 4- 54,996 )
Lo 16824018309,
4y =11 (28386 + 11,062 -+ 15547014 9.212 13 +-

™ ) Yg "ith 13 = -%’% ff1(x)x3dx. Substituting (27)
(o]

+1.9841'+-0.10397%%), (38)
ay= — 1£(0.29990 + 1.2046 X -+ 1.7765 \'~+-1,1500 1+~ l)(

-+0.30318 M+ 0.02587 13),
8==4,2831 +-21.488 X -+- 43,330 A7 -+ 44,007 > +-
-+ 16.794 * -+ 6,3967 }* -+- 0.6627 1%,

: ca.rd 11/13' T Fmem e
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18. 92+98 54 X+ 206.7 32+ 220.1 X3 +- 109.1 14 -+ 35,13 48 +- 3,784 18
32,72 +-202.8 ) + 524.8 12+ 727.0 A3 +- 525.2 A4 4~
-+ 200.4 A3 -+ 62.76 )% +- 5.9T7 \7

_ If ionic oscillations are absent or negligibly small, the coefficients aj
are. somewhat different and

2887+13501—0-24631'-0—2277k3+113110+2865k'+28&210 ) ;
T="4993 + 273.6 L+ GO4.1 M+ 706.3 13 -+ 475580 + 184.8 8 + _ "
+30.84)8+-3.20007 . .

:.onq finds - T} . (41)

: Ih.general; one obtains x% = 0.578 for A<§1. If ionic plasma oscillations

xe neglected the approximate value is| oc=175 (2kT) and . :

: 0_116 (m')/._ wm :

: et \xm /| 3 if such oscillations are oonsidered. “The applicability
of L. D. Landau's method is also discussed. The symbols used here have
been adapted to the international symbols.(see L. Spitzer, R. H6rm, Phys.
Rev. 89, 977, 1953; R. Stratton, Proc. Roy. Soc. 242, 355, 1957; Cohen,
Spitzer, Roytly, Phys. Rev. 80, 230, 1960; P. Pines, Physica, decl. 26,
103, 1960. There are 9 referencesx 4 Soviet-bloc and 5 non- Soviet-bloc.
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DYRMAN, I.M.; TOMCEUK, P.M.

e
EPfect of an electric field on electron tecperature, electroconiuciivity
and thermionic emission of semiconductors. Part 1l: Atomic seciconductors.
Develc <ent of the methodi Mz. tver. tela 2 no.9:2228-2239 S 160.
) (MIRA 13:10)

1, Institut £izikl AW USSR, Kiyev.

(Semiconductors)

(Blectric fields)
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AUTHORS: Dykman, I. M., Tomchuk, P. M. \ \

TITLE: The Effect of the Electric Field? Upon Electron Temperature,
Electrical Conductivitymyand the Thermionic Emission}‘qf
Semiconductors. I. Atomic Semiconductors. Development of the

¥ethod ‘}

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 9, pp. 2228-223%9

TEXT: An investigation is carried out of an atomic, unbounded,

homogeneous semiconductor with constant electron congentration n in the
conductance band, with quadratic dispersion law E=1p /m (¢ = energy,

p = pulse, m = mass of the electron). A field F is applied to the semi-
conductor in the direction of the z-axis. The distribution function \X

gf(g)dg = n (1; in the steady state is obtained from the kinetic equation:
£/9t = (A£/%3¢ Pt (P£/at), + (Qf/gt)e + (Qf/gt\}}) = 0 (2), which expresses

the change in f(ﬁ) under the action of the field F, the lattice vibration

, the electron interactions e, and the scattering@ by impurity ions.
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Phe Effect of the Electric Field Upon Electron S/181/6g7582/009/028/036
Temperature, Electrical Conductivity, and the BO04/B056
Thermionic Emission of Semiconductors. I. Atomic
Semiconductors. Development of the Method

Equation (2) is solved by expansion in Legendre polynomials: £(3)
= fo(p) + cosl*f1(p); (cos ¥= pz/p) (3). For the individual terms of (2),

the expressions (4), (5), (7), (12) are written down, substituted into (2),
and thereby the system of equations: (STTBm/pZ)L [fo(p),fo(pz}

+ i(sz/lkTo)(gd/pz) £+ (mkr /p)(at /ap]} +(1/3)e Ff. = 0 (16) and

8 BN [fo(p)sf1(p)] - 2an(f1/p5) -(ga/lmp )£, + e F(9£./9p) = 0 (17)

is obtained. B,L,M are defined by equations (8) and (11). By substituting
the variables x = pys fo(x) - (1/D)£,(p), f,(x) = (1/)£,(p) (19) es well
as & = (2mkT)"', D = m /m)>/? (20), the equation (1/x2)1.[f°(x),§o(x)

+ 8, (e /x%). [§ () + (1/2x)(T°/T)(df Jax)] + 52}1(;() - 0 (21) 1s obtained.
Neglect of the terms with 31, 62 in (21) leads to the Maxwell function
fo(x) = EXp(wxz) (23). The parameter T expresses the electron temperature.

Card 2/4
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The Effect of the Electric Field Upon Electron s/18}/6&?53§7009/028/036
Temperature, Electrical Conductivity, and the BO04/B0O56

Thermionic Emission of Semiconductors. I. Atomic

Semiconductors. Development of the lethod

Substitution of (23) in (17) and introduction of the coordinates (19)
lead to equation (25), integration to equation (27), and, at x— >,
to equation (29), after which finally § 1(x) = Cx eXp(-xz) +
x
x exp(wxa)ns [y(x)/x] exp(xz)dx (31) is found. As a final result, the
o

following is given for the electron temperature: T:f(To/Z){’1 ®

Y
+ \/_1——_+'(51t/52)(eoFl)z/msxzk’I!D (43); and for the conduction current:
j= (}n/16)e§F1 \/2n/mkT" (44). The authors enumerate the conditions under

which, according to their opinion, their method may be uged also to deter-
mine the distribution function of electrons in a plasma. hey mention

B. I. Davydov and I. M, Shmushkevich (Ref. 1), S. I. Levitin (Ref. 4),

Y. L. Ginzburg and V. P. Shabanskiy (Ref. 5), and L. D. Landau (Ref. 12).
There are 15 references: 7 Soviet, 4 US, 3 British, 2 Japanese, and 1
German.,

Card 3/4

=
StEa

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210018-0"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210018-0

S O P B N I ST A e S B

8,087

The Effect of the Electric Field Upon Electron §/181/60/002/009/028/036 b%//
Temperature, Electrical Conductivity, and the B004/B056

Thermionic¢ Emission of Semiconductors. I. Atomic

Semiconductors. Development of the Method

ASSOCIATION: Institut fiziki AN USSR, Kiyev (Ipstitute of Physics of
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—
Effect of an electric field on the elsctric field on the electron

temperature, conductance and thermianiz emission of gemiconductors.
Part 2: Taking plasma oscillations and short~range colliaions into
account. Fiz.tver.tela 3 no.4:1019-1030 Ap 41, (MIRA 14:4)

1. Institut fiaiki AN USSR, Kiyev.
(Semiconductors~~Electric properties) (Electris fields)
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' Variation method of determining electroconductivity, taking the
Coulomb interaction of carriers into agcount. Fiz.tver.tela 3
no.4:1258-1267 Ap 161, (MIRA 24:4)

1. Insitut fiziki AN USSR, Kiyev.
(Rlectron gas) (Semiconduc‘tors) (Plasma (Ionized gases))
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1, Ingtitut fiziki AN UkrSSR, Kiyev.

APPROVED FOR RELEASE: 04/03/2001

CIA-RDP86-00513R001756210018-0"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210018-0

%ﬁ%ﬁ?ﬁ?%’m SRS, FEVEN G do R et
g . 5 > i PR |

S GEEE AR i)

[
F| ACC NRy AP 7001.22 SOURCE CODE: UR/0048/66/030/612/1927/1929"
%] AUTHOR: Grigor'yev,N,N.; Dykman,I.M,; Tomchuk,P,M, _

3,

.

ORG: none

o

f‘ TITLE:. Emission of hot electrongifrom a polar semiconductor having a nonparabolic
> | dispersion law /Report Twelfth All-Union Conference on tho Physical Fundamentals of
(| Cathode Electronics held at Leningrad, 22 ~ 26 Oct. 1965/ '

;| SOURCE: AN SSSR, Izvestiya, Seriya fizicheskaya, v. 30, no., 12, 1966, 1927-1929

ﬁ; TOPIC TAGS: thermionic emission, electron emission, electric field, semiconducting
material, indium compound, antimonide, mathematic physics

ABSTRACT: The authors discuss thermo-electron emission from a polar semiconductor inm
which the carriers have been heated by an applied electric field, An approximate

.| expression for the electron emdrgy distribution in such a semiconductor is written

' | but not derived. This expresbion is valid for an arbitrary dispersion law relating
the electron energy E and momentum p, and in addition to its dependence on the dis-

+ | persion law it depends on the lattice temperature, the optical phonon temperature,

" | and the ratio F/Fo of tho electric field strength F to n certain field strength Fy
that was introduced by H,Frolich and B,V,Paranjape (Proc, Phys,Soc, B69, 21 (1956))
and has a value of some 300.or 40C V/cm for Insb, This distribution function was
employed to cslculate the thermo-electron emission curront for the case wheén the dis=

, Card 1/2
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persion law is p2/2m m= E(E + E/G), where m is the effective mass of the electron at {
the bottom of the band and G is the energy width of the forbidden gap. This dispersion
law 1is believed to be valid for InSb,. It is found that when the work function is
greater than thee forbidden gap width, the nonparabolicity of the dispersion law
results in an appreciable increase of the Richardson current. The application of an
electric fleld greatly increases the thermo-electron emission current over the
Richardson value. This is illustrated by a curve showing the thermo-electron
emission current as a function of the applied electric field, the curve being calcu-
lated with parameter values appropriate to InSb with a reduced work function of 1,1
eV, An eclectric field of strength Fo increases the emission by several orders of mag+
nitude over the no field (Richardson) value, and with fields that might be achieved
by pulsing, the emission could be enhanced by as muck as 10 orders of magnitude.
Orig. art, has: 5 formulas and 1 figure. :

suB -¢ODE: 20 - SUBX DATE: None ORIG, REF: 005 OTH REF: 001
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! UkrSSR) ; Institute of Physics, AN UkrSSR, Kiev (Institut fiziki AN UkrSSR)
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: /
¢ TITLE: Function of electron distribution an mgh;l;:y in polar semiconductors with a
nonparabolic dispersion law

SOURCE: Fizika tverdogo tela, v. B8, no. 5, 1966, 1343-1350

TOPIC TAGS: electron distribution, electron mobility, electron temperature

ABSTRACT: A donor-type polar semiconductor for which a nonparabolic dispersion law
holds is investigated. The interaction is considered between the conducting electrons
and the polar lattice vibrations, whose energy quanta are constant hw;==46 . It
is assumed that the lattice temperature Ty » 0; it is shown that the "electron es-
: cape" effect is removed if the effective mass of the electrons grows with energy .
For fast electrons, € and the impulse p are related %, pproximation €=Ap , where
v « 4/3. With a dispersion law such as is valid for¥/InSb/ 1:he electron temperature
increases monotonically with the function field. The i mstablllty of the solution for
fields F > F* is removed, and thereby breakdown cannot occur. Conductivity and mobi-
lity differ from those when dispersion follows a parabolic law. Mobility falls as the'

's_Card 1/2
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. field intensifies because the mean electron mass increases with their temperature,

. Curves are plotted for the dependence of the electron temperature in InSb and the re-

; lative conductivity on the strength of the applied field. Orig. art. has: 2 figures,

i 33 formulas. I

¢ SUB CODE: 20,408/ SUBM DATE: 29Jul65/ ORIG REF: 006/ OTH REF: 004 J
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~Series 4, 1963, 93-128

problem,
Reimann integral, characteristic function

functions,

asymptotic formula
k function, in general,
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l. ,'8/3050/64/135/000/0093/0128

TITLE: rgfélogonal polynomials on a aystom- of intervals of the real axis

Unlversitet. Ucheny*ye zapiski, v. 136,

matematicheskogo fakul-teta i Khar'kovskogo matema
hematics and of the Kharkov Mathematical Soclety), ¥ 29, - 4

| TOPIC TAGS: abelian function, ‘boundary problem,
linear system, orthogonal function, ortho

ABSTRACT: Classical systems of orthogonal polynomials are constructed
which in each interval of orthogonality are
those cases in which a weighted function vanishes only

considered indispensblein contemporary general theories.
of 8. N. Bernstein was derived for the
does not vanish. Until recently there were no general constructions

CIA-RDP86-00513R001756210018-0

i J
. 8 Y STy WOt

e ut Samarar dddr Sesh

v

1964. Zapiskl mekhaniko~
ticheskogo obshchestva (Notes of the

applied mathematics, dirichlet
gonal polynomial, weighted function, :

for weighted
distinct from zero. Furthermore,
at a finite number of points are

In particular, the well-known
case in which the weighted

relating/to the case in which a weighted function does not vanish on the whole interval
1/4 . ' Lo ' _ oL

N i )
: v‘.L(_:ord ."_“__‘_
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lying within the {nterval of orthogonality. The present paper is devoted to this problem. | '

For the construction and investigation of orthogonal polynomials on a gystem ‘of intervals,
one has to solve several theoretical and functional problems on two-sheeoted Reimann
_purfaces. The author first digcusses the transfinite diameter of the set E. Consider

! the function s ey '
NN M) : -~ . . oo {
- . h(z) = ex AR 1 ;
| T vEe S B

\ LT

{ where M(z)is a polynomial of degree © with leading coefficient e(iunl to one.” Choose _the"
remaining coefficients 80 that ¢ . ‘ :

:; ' '.' G e aes ..__._\_......«. -
! LT M) : - .
gl v 7——-—'_dzu0 (kﬂl 2, ese P)o . g z
'5‘.:1 ' ey R (’ ) e P) (‘:) !
5 ’ B - |
u 7 . . 1
14 _ 1 | These conditions introduco a system of § non-homogenoous, lineaxs algobraic equations.
: ,{33 ‘\ One can immediately show that tho determinate of this systom i8 difforent from zoro. |
: ‘4 .71 I addition, one can prove that the homogeneous system . s :
' 1}  Card 1} 214;.‘. —
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. where P(z) 18 a polynomial of degree j’-l with unknown coefficlents, hag only a trivial " |
solution. The author next considers Abelian integrals. The function N
|:_.' .~- A‘(c) .\"‘ ot L. ’ .’,'
B ©(2) J’mdc. “ - .
which enters as an ©€xponent in h(z), is an Abelian integral of the third order and has, on
the Reimann surface *5, two special logarithmic features, namely, at the point z =vo,
where l(z)ig Tepregented as In z, and at the point z =09!, where Cu(z) 18 reprosented ag |-
~In z.. The integral W(z) is fixed 5o that its coefficients of perdodici R
I R e, f"‘“‘,‘,w?’% ) f
g L N T ‘. N .. . . T ) B
Co W e gy ,2}’“ M , -8 |
| A /r e fdetd- VR @
e T T oy . : . . S
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- are equal to zero.
S function h(z;c),

determinant of system (2).

universitat im. A.M. Gor
Khar'kov State Un!vorsuyﬁ .

‘c&-$im CODE: MA
R SV R

In addition to the function n(z) the author subsequently considers the :
defined in the following way: . .

h(z: c) = expu(z;¢) = ex.p—;-f

where M. (z) is a polynomial of degreo S’
discussion of the selection of the remaining
linear equations in such a way that the determinant of '
Finally, the author considers the boundary problem. A dig-
cussion of the Dirichlet problem follows, with cortain special representationg of tho prob-
lem att ributable to the boundary conditions. Orig. art. :

ASSOCIATION; Mekhanﬂco-matematicheskiy fakul'tet, Khar'kovskiy gosudarstvenny®y
'kogo, K]mr'v-kov (Department of

" 1Y SUBMITTED: 00 SR ,
o " NO REF BOV: 004

{
N

¢

t

V:uz) Vﬁ?ﬁiymf%(z)}da (6 |
with leading coefficient equal to one. After a

the author solves the system of
the system coincides with the

coefficients,

has: 200 formulas and 1 table.

Mechanics and Mathematics, -

w1

Rl . ENCL: 00

- OTHER: 000 . |

~ eae. b L e

=

APPROVED FOR RELEASE:

04/03/2001 CIA-RDP86-00513R001756210018-0"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86 0051R00176210018 0

2R e O L ST i

8/020 61/135/004/001/b25

C111
AUTHORS: Akhiyezer, N.I.,
Tomochuk, Yu. Ya.
TITLE: On the theory of orthogonal polynomials over several inter-

vals
PERIODICALs Akademiya nauk SSSR. Doklady, v. 138, no«4,1961, 743-746

TEXT: The paper is a contimuation of a paper of N.I. Akhiyezer (Ref 11

N DAR, 134, n0.1(1960)) and deals with the investigation of polynomials
which are orthogonal on the interval system E

[- 1T [B0%,] 4 veen, [8s 1] -

Let denote the z-plane which is out open along E ' a second sample ,—J
of the Riemannian surface formed by and ¢ - - point of !
I)t y of he subjacent point of (y y S(z) = (z - « )(z - y)ee (2- c(',),

VR(z - /(z + 1)(z -« 1)(z- 8 1) ees (2= 1) Let T W(xit), U (x t) be

rolynomials of n-th degree with coefficients 1 for the highest terms which
Card 1/p
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On the theory of orthogonal ... C111/C333

which are orthogonal relative to the weights —‘ﬂﬁ— L—, @-1—
MR(x) t(x) s(x) t(x)

EE).
](:: (Rgf. 1) the funotion p(z,VR(z) = Tn(z;P) - @- L (z3P) was con-

n+
sidered, where P(z) is a polynomial of even degree p<n which is positive
on E. It was shown that all poles and all zeros except ¢ distinguished
ones are known in advance. Now it is assumed that P(z) is positive on _
[-1, + 1] . Then the distinguished zeros of p(z, VR(z)) lie in the !
intervals [oCk, Bk] each. Let 3"1, 3"2,..., rA be the zeros on? and|

x-"\,H, X’)\ t2s++,)'e the zeros on q'. Let a,, a,,... &y be points of

in which P(2z) vanishes.
Lat denote

a(s) epr ﬁ—‘-‘l(_%laz} h(a;c)-exp{f [ (e fale) +lc(z)] el O

where ¢ - - finite point of f and M(sz), M (z) - - polynomials of § -th
Card 2/6
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degree with coefficients 1 for z « The coefficients of M(z), x (z) are
determined from the demand that the functions h(z), h(z;c) have on f

'8 unique modulus, For g positive continuoua \,O(x) xEE) let denote

q;[wx)] z exp{ J v’?) 1n\f(x)dx},l

where J-R(x) iB positive in (Bg, 1). Then it holds the representation

(z,/R(z)) = T)Jn ]irh(z'a )[ h(z'd‘}J n—h(zid’i{ ﬁh(z! hb /
(1)

;ixereﬁ.l = 21&0}[@],“(‘3 Wor e e ), T = 1ilm —2_ 18 the

z30 h(z)
transfinite diameter of E, and where a finite constant L>1 existe such
that.:. %‘( r (8“1,”93? )<L. From (1) it follows that for every x€E
and n)p H ~

CIA-RDP86-00513R001756210018-0"
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Hs(x) : Tn(x;P)‘_<VC ﬁ_(:) VNu[P]

n 1
where C1on1i depends on E and Nn[P] - 2T° g[P—(;—)-] f (3"1 Woseees y"g )
- where f< < L.

Theorem 1 3 If the positive function t(x) (x€E) is _continuously
differentiable and if the modulus of continuity 01(§) of its firset

derivative satiefies the condition

lim 01 (1) lnn =0
n-0o n

then for all sufficiently large n and every x€EE it holds

s 1 (x0l< e i@ gL/ em] (4)

where C is a constant depending only on E.
Theorem 2 3 Assume that the positive function t(x) (x€E) possesses a
continuous second derivative, the modulus of continuity of which satisfies

"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210018-0
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the condition 1lim “’1(%) ilnns=0.Let P(x) be a positive polynomial
Nn-»00

on |- 1; + 1] of e\’bu. degree, where

1n t(x) < dx . _S‘ 1n P(x) < ax (k = 0,1,25.., § - 1).
;-n (x) Y -r(x)

In this case for n-»oo it holds uniformly onE the aaymptotic' relation

T (x; t) —~
'VEZ_) Pritel /
o o—— xsP)cos Y (x ~Rix U__,(x;P) sin w(x
aere N:[t] - Nn[P](y [P(x)/t(x)l
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and for n—00 _ )
4 ~ f- o l 2 S(x dx
CIE A N 5

while y(x) is given by
t
Lve | LSRG Mmate
\' (I) = 3 V.P. e dg
E -n(g) x~§
A.F. Timan is mentioned in the raper. There are 2 Soviet-bloc references
. and 1 non-Soviet-bloc reference. The reference to English-language public-
T ation reads as followss G. Szegd, Orthogonal polynomials, 1939.
ASSOCIATION s Kharkovskiy gosudarstvennyy universitet imeni A.M.Gor'kogo
(Khar*kov State University imeni A.M. Gor'kiy)

PRESENTED: January 21, 1961, by S.N. Bernshteyn, Academician
SUGBMITTED: January 19, 1961
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Vgt s TR
Polynomials orthogonal on a given system of arcs within a unit
cirels, Dokl. AN SSSR 151 no.l:55-58 J1 '63, (MIRA 16:9)

- 1. Khar'kovskly gosudarstvennyy universitet im, A.M.Gor'kogo,
o Predstavleno akademikom S.N,Bernshteynom.
' (Polynomials)
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"Nuclear energy, its production and use". Reylewed by J. Tomeik.
Jaderna energie 6 no.7:252 J1 '€0.
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AUTHOR: Tomeik, Jan, Engineer, Director
R s~

TITLE: The first Czechoslovak nuclear power plant in
Bohunice

PERIODICAL: Technickd préca, no. 7, 1960, 555 - 558

TEXT: The article desecribes the design of the first Czechoslovak
nuclear power plant which will be constructed with Soviet assis-
tance in Bohunice. The heterogeneous, heavy-water moderated, gas-
cooled reactor will have a thermal output of 590 Mw and an eleec-
trical output of 150 Mw. The heat is conveyed by CO, with a
pressure of 66 kg/cm2, entering the reactor with a tgmperature of
10580 and leaving the reactor with a temperature of 4250C, The
basic thermal parameter of the entire power plant is the surfacs
temperature of the fuel elements which, for the Mg-Be cladding
used, must not exceed 500°C. The active section of the reactor is
400 cm high and %16 cm in diameter. The fuel assemblies are in-
serted into the technological channels, additional 40 channels
serve the regulation and control. One reactor load consists of

Card 1/
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cooled with ventilated cooling towers. The total thermal effic-
lency of the cycle is 25.5%. The control and safeguarding system
of the reactor automatically controls the output and stops the
reactor operation in case of emergency. The control of the power
plant itself will probably also be fully automated. One of the
principle problems is to secure reactor cooling (forced CO., cir-
culation) in the case of turbogenerator break-down. The biowers
for circulation of primary coolant will then be driven from the
220 kv system by reversed pover flow. Even if the stability of
the 220 and 110 kv grid fails, the blower drive will be switched
to one of the running-out turéogenerators which secures cooling
for approximately 30 seconds. During this time, it is expected
that a generator of a nearby hydroelectric power plant can be

0 switched-in as a standby source. The first Czechoslovak nuclear

: power plant was designed for natural uranium and D50 moderation
for economical reasons. The high pressure for the primary coolant
was chosen to save heavy water. With its technological charac-
teristics, the Czechoslovak reactor ranges between a graphite-

Card 3/M4
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25 tons of natural uranium ( assumed specific output 23,2 kw/kg),
the expected fuel burn-up is 3,000 Mwd/t. The moderator charge
consists of 48 tons of externally cooled heavy water which has

a maximum temperature of 90°C. The fuel assembly is 4 m long and
consists of a Mg-alloy tube in which the uranium rods are arranged
in concentric circles. Each uranium rod is 4 mm in diameter, clad
with a O.45 mm thick Mg-Be layer. The primary coolant circuit with
forced CO, circulation (6 blowers) includes 12 branch lines, coming
from the Chambers for hot and cold gas, and leading to the steam
generators. The thermal energy is transferred from the primary

to the secondary coolant circuit by heat exchangers consisting of

a large tube (133 mm in diameter) surrounding 19 small tubes with
the working fluld ( steam and water). The primary circuit has a
pressure drop of 12 atm, a temperature span of 95 - 4250C, and

the temperature difference between the CO, and the steam in the
generators is 19 - 20°C. the steam generators produce medium-
pressure (40NOC, 29 atm) and low-pressure (180°C, 2 atm) steam,
driving three 50 Mw turbogenerators. The turbine condensers,
which operate with an underpnressure of 0.054 atm, are circulation

Card 2/4%

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210018-0"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210018-0

(5 s LA RS AR S R AR RS S (RSN REY LEDEER REALR R 2L H

TR

23037

SLOV/001/60/000/007/001 /004
The first Czechoslovak... D219/D305
moderated, gas-cooled and a water-moderated and-cooled reactor;
the reactor vessel resembles that of a pressurized-water cooled
and moderated reactor. Due to the short life of the natural-
uranium elements (1/3 year), the fuel assemblies will be exchanged

_ during operation. However, this complicates the entire installation,

. and it is estimated that 66% of the total capital expenditures
E will be used for the primary coolant circuit(ineluding the steam

generators, pipings, D20, etc.). There is 1 table.

ASSOCIATION: Jadrovi elektra’re\ﬁ, Bohunice ( Nuclear Power Plant,
Bohunice ).
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Juza, Jen (Yuzs, Ya.); Xosorok, Arnosti

*, AUTHOR1 _Hulovec, Jan (Gulovets, ¥a.);
Koronek, Jan (Kerzhensk, Ya.); Wogner, Kars agner, K.); Krizek, Viadioir
T{Krshizhok, V.); Tomolk Jan_(Tomendk, Ya.

TITLE: Development and conatrustion problems of the first Czechoslovak nuclear
reactor power plant !(' \
[ 10.

SOURCE: Jaderna energie, no. 9, 1964, 312-322

TOPIC TAGS: nuclear power plant, resctor, pressure vessel, power output, fuol

elenment

ABSTRACT: This article reports on tho principal sclentific research which was .
necassary in connection with the tosting of the relisbility of all the importent
units of the first Czechoslovak nuclear electric power plant of 150-Ms pover oub-
put, and the present stage of the developzent and production of the technological
installations and of the construction of the power plant. The plant uses gas cool~
avy-water reactor with natural metallic uranium and is being built at
jme in the CSR. The relatively large output design of the
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on as it has been necessary to design, construct,

avak plant has delayed constructl
tion with a view to zuch greater

and test many parts of the technological installa
‘perfection than would have been tho case were the plant of low-power output. More
time will be required than originally planned to put the functional units and the
whole plant into operation, since the unit of greater power was designed with 8
viev to groater economy of oporation, and has by far & more complicated construc-
tion than units whose main purposo is the teoting and proving of design types in
dovelopmont of the

operation. Great attention has been given to the dosign and
fuol-oloment changing mochanisms; its individual units as woll as the whole proto-
functionally tested. Tho mechanisms of all the control

type mechanisa have been

rods and safety rods have been .subjected to all.vound, exhaustive testing on a
spscial otand with modols of the pachanisms of a lil scale at full operating tomp~ .
erature and €02 coolant pressure. Hany teats were nade on models of the reactor
shielding. Inasmuch as the technological installations of the plant are in a
developaental stago, the discussion is 1imited to future prospects froa the point
of viey of technical perforzance figures, of which the most igportant is the paxi-
zun unit pover thab can be gendrated. Given the fuel element concept desoribed

.
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i, hore, it is not necessary to reckon -with eithor a sharply increased active zone

* height or with increased thormal powor drawn from the unit volume of active zone,

» which is alroady fairly high in the first electric power plant (10 M/m3). It

° may be expocted, therefore, that the 200-Mw powor stage will have a progsure

. chanber of 6.4 m averaps diamoter, and the L00-Mu stage a pressure chamber of 8.8

i m diameter. The height of the prassuro chamber would not at the same time bo sub~
stantially changed. The prossure chanber of the reactor of tho first electric
powor plant cannot be transported fully sssembled. 1t was designed, thorofore,
g0 that it could bo agsembled at the plant construction sita. The engineering
and operation reliability of the stoam gonorator were tested on a full-scalo model
of one section. Adjustable blado flow control in exhaust and sealing {packing)
syotoms wuns tooted on & 11l gcale blower model. The effect of thermal shock on
the piping in the caso of omorgoncy reactor shutdown, and the posoibility of using
turbine units from classical electric power plants under the operating eonditions
prevailing in the nuclear plant in viev of the high moisture content of the vapor,
vas investigated. Another nuclear electric power plant with & reactor of a 200-Mat
unit power output is being deaigned and planned on the basie of the design and de=
volopzent axperience discussod hore. Increased unit power outpub of this type of

¥
A .

i

i
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. roactor will obviously depend on changes in the concepl of the gore of the reactor
itself, in particular of tha fuel olemant. This problen is nov under study.

* Orig. art. has: 19 figures. -

ASSOCIATION: [Huloves, Juza, Komarek, Korenek, Wagner) Zavody V. I. Lenina,
Pilsen (Lonin Plant); (Krizek] Prvni brnonska at.rojirna Zavod Klementa Gottwalda
ighine Building Plant nt _Got fromxk] Jaderna

elektraren (Nuclear Eleotrie Powex_Genorating Plant
SUBMITTED: 00 ENCLs 00 SUB CODEs NP

KO REF SOV)» 00 ) OTHRR1 009
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MICHALICKOVA, Jaroslava, Doc, MUDr.; TOMC IKOVA-MIKLETICOVA, Otilia, WUDr.

——
FPgcherichia coli dyspepsia in Czechoslovakia, Cesk, pediat, 12 no,11:
957-963 5 Hov 57.

1, II detska klinika IFUK v Bratislave vrednosta doc, MUDr J, Michallc-
kovao

(GASTROINTESTINAL DISBASES, in inf. & child
dyspepsia caused by E. coli (Cz))
(SSCHERICHIA COLI, infect,
dyspepsia in child, (Cz))
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CERNOCH, S.; TOMCO, S.; SPAKOVSKY, E.

New trends in the pyrotechnical developzent of tuilding
materials, including perlite, Epitosnyag 14 n0.7:277-279
J1 162,
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/ Y f%mgﬂ. and Neus Hitie 4,

ul!amn of thc Vajskova smelter led to u with,
auhmun furnaces and fluldized-bed roasting. eaims’
-of the mva%ﬁon were better control of the vo!atiliuﬁon

and S content of the roastresidues, a

‘of slag accretions in the furnace, decrease of aperating wd‘
- maiotenance costs, and increase of the yield and !unnee effi-
‘clency, The ohjects have been realized in a fash-roasting”
‘furance, the characteristic of which is operation without .
so!idphnseintheruwonmommthlounmm-hkemove-
‘ment of the roast gases. The roasting furnace with fluidized’
'bed ve unsatisfactory resuits because it did not allow the,
tosmation of a ﬂuldized , and the softening temp. of
the material was s0 low that m sintering and caking on the
bed was unavoldable ) H. Neabert—

e
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CERNOCH, S., prof., inz.; REPISKY, I., inz.; SPAKOVSKY, E,; TOMCO, S., inz.

From two-yzy to four-way soaking pits. Hut listy 18 no.4:239-245
Ap 1'63.

1. Katedra peci, Vysoka skola technicka, Kosice.
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T. ANGELOVSKI and D. TOMCOVA, Faculty of Agriculture and Forestry, and
Veterinary Institute (Poljoprivredno-sumarski fakultet i Veterinarski
institut) Skopje.

"Anaplasmosis in Cattle in the Peoples'! Republic of Macedonia.”

Belgrade, Veterinarski Glasnik, Vol 17, No 4, 1963; pp 323-328.

Abstract [English summary modified]: Macedonia 1s only Yugoslav state
in which bovine anaplasmosis is a problem - presumed imported with
stock from abroad; now thought to be spread by ticks and other
arthropods. Varilous antiseptics and antibiotics are used with mediocre
effect; also insecticides. Nine Yugoslav, 5 Western and 5 Soviet
references.
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SCHWEIGER, O.; TOMCSANTI, A,; KULEA, F.; LEHOCKI, M,; TOMCSANYI, A., Freu,

Experimental studies on intrapleural absorption of p-aminosalicylic
acid, Acta physiol, hung. 11 no.l:83-94 1957.

1. 1. Medizinsche, Biochemische und Chirurgische Abteilung des
Staatlichen Eoranyi Tuberkulose-Instituts, Budapest.
(PLEURA, physiol.
intrapleural absorp. of PAS, determ. method (Ger))
(PARA-AMINOSALICYLIC ACID, metab.
intrapleural absorp., determ., method (Ger))
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ERDOS, T.; TOMCSANYI, A,
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The stages of induced benzoic acid oxldase formation, Acta phyaiol,
hung. 12 no.l42311-320 1957.

1. Department of Biochemistry, Koramyi National Tuberculosis Institute,

Budapest.
(ax
bensoic acid oxidase, atagaes of substrate~induced form,
in Mycobacterium £risburgensis. )

(MYCOBAOTERIUM, metab. _
frieburgensis, stages of guhstrate~induced form, of

venzoic acid ox dase.)
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ERDOS, T.{ TOMCSANYI, A.
o . { TOMCSANTI, 4.
Inductive benzoic acid oxidase and catechol oxidase. Acta physiocl. hung.

14 no0.3:201-206 1958

1,.Koranyl Fational Tuberculosis Institute, Budapest.

(0XIDASE
benzoic acid oxidase & tyrosinase in Mycobacterium frie-
burgiensis, inductive biosvnthesis)

{IMYCOBACTBRIIM, netab,
frieburglensis, inductive blosynthesis of benzoic acid

oxidnse & tyrosinnse)
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ERDOS, T.; TOMCSANYI, A.; CZANIK, P.
Toi

Demonstration of banzoic acid oxidase by assaying the catechol £
Acta physiol, hung. 14 no.3:207-211 1958,

ormed.

1. Koranyi National Tuberculosis Institute, Budapest,

(0X IDASES, determ,
benzoic acid oxidase in Mycobacterium frieburgiensis by

determ. of amount of catechol formed daring enzyme action
(MICOBACTERIUM, metab,

£rieburgiensis, demonstration o

ty by determ, of amount of catec

tion)
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£ benzoic acid oxldase sctivi-
hol formed during enzyme 8c-
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TGMCSANYI, A.; MBDVICZKY, B.; HRDOS, T.

_Effect of benzaldehyde derivatives on benzolc acid oxidase. Acta physiol.

mng. 14 no.3:213-222 1958.

1, Koranyli Nat jonal Tuberculosis Inst jtute, Budnpest.

(BRNZOATES
benzaldshyde & its deriv., eff. on benzoic acid oxidase

activity in Mycobacterium frisburgiensis)

(OX IDASES
benzoic acid oxidase in Mycobacterlum frieburgiensis, eff.

of henzaldshyde & its deriv. on activity)

(HYCOBAGTKRIUH, metab,
frieburgiensis, eff. of benzaldehyde & its deriv. on benzoic

acid oxidase act ivity)
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TOMCSANYI, A.; VANDRA, H.

W,,...l»—»v\‘\
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